Fibroblast growth factor-2 regulates expression of osteopontin in periodontal ligament cells.
Osteopontin is a protein found in the bone-related matrix and plays multiple regulatory roles in mineralizing and non-mineralizing tissue. In osteogenic cell-lines, the expression of osteopontin increases with the progression of differentiation, but both the expression and function of osteopontin vary with the cell type and its activation state. In this study, we examined the expression of osteopontin by clones established from mouse periodontal ligament, in response to inorganic phosphate and fibroblast growth factor (FGF)-2, which can induce periodontal tissue regeneration. The involvement of inorganic phosphate in the expression of osteopontin during the course of cell differentiation of a clone MPDL22 was confirmed by addition of foscarnet, an inorganic phosphate transport inhibitor. Although FGF-2 decreased the mRNA expression of almost every bone-related protein in MPDL22, FGF-2 upregulated the expression of osteopontin in MPDL22 at both mRNA and protein levels. Interestingly, FGF-2 enhanced the concentration of osteopontin in the culture supernatant of MPDL22, whereas inorganic phosphate did not. The FGF-2-induced osteopontin in the culture supernatant seems to be involved in cell survival activity. An immunohistochemical study showed that the FGF-2-induced osteopontin was mainly present in perinuclear matrices while the inorganic phosphate-induced osteopontin was associated with extracellular matrices in addition to perinuclear matrices. The present results indicated that FGF-2 induces unique expression of osteopontin, which may play a role different from the other bone-related proteins during the process of periodontal tissue regeneration by FGF-2.